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Abstract 
This paper presents the simulation results of light pulse traveling within a microring resonator system that have 
shown the optimize results with various applications. The design system consists of a nonlinear microring resonator 
system incorporating an add/drop filter. The input is bright soliton pluse, whereas the suitable simulation parameters 
are input power, pulse width, ring radii are 5-10μm and the material refractive indices (ț) are 0.10-0.97.  The 
potential applications for new technique for THz communication system is 0.19 THz by laser sources from microring 
and nanoring resonator device. 
 
© 2010 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of I-SEEC2011 
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1. Introduction
 
The optical high frequency for wireless communication band in application most topic such as  
multiple-quantum radio-frequency spectroscopy of atoms [1] and new technique for double quantum dots 
as detectors of high-frequency  quantum noise , quantum chaotic methods applied to high-frequency plate 
vibration and quantum noise-limited FM spectroscopy [2-4]. In result about the high-frequency 
modulation characteristics of 1.3-Pm InGaAs quantum dot lasers [5] and the experiment confirm by 
Raman scattering from high-frequency phonons in supported n-Graphene layer films [6], which optimum 
result. Quantum key distribution router for network optical communications are a powerful device micro 
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ring resonator and micro polarization beam splitter [7] Many research works have been concentrated on a 
quantum key distribution network [8-10], which it can simple system. The fabrication technologies ultra 
compact-ring radius[11]and can be variable parameter for fabrication design and application for optical 
communication by A simultaneous short wave and millimeter wave generation using a soliton pulse 
within a nano-waveguide [12]and Gaussian pulse for Chaotic signal generation and cancellation using a 
micro ring resonator incorporating an optical add/drop multiplexer and the characteristics of 
complementary ring-resonator add/drop filters [13-14] The developed quantum key distributor for router 
[15]  have shown many potential applications in quantum optical communication and quantum satellite 
communication.  In this paper, we present the theoretical background in the physical model concept, 
where design can be use to the quantum key distribution for optical high frequency router. In application, 
the high capacity channel, this is available for high security and high capacity via optical satellite and 
wireless link.  
 
2. Optical High Frequency 
 
Light from a monochromatic light source is launched into a ring resonator with constant light field 
amplitude (E0) and the router quantum key distribution as shown in Fig. 1, which is the combination of 
terms in attenuation (D) and phase(f0) constants, which results in temporal coherence degradation. Hence, 
the time dependent input light field (Ein), without pumping term, can be expressed as [15] 
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where L is a propagation distance(waveguide length). 
We assume that the nonlinearity of the optical ring resonator is of the Kerr-type, i.e., the 
refractive index is given by 
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where n  and n  are the linear and nonlinear refractive indexes, respectively. I  and P  are the optical 
intensity and optical power, respectively. The effective mode core area of the device is given by effA . For 
the microring and nanoring resonators, the effective mode core areas range from 0.10 to 0.50 Pm2 [12]. 
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Fig. 1. Schematic of Optical high frequency carrier system, where Rs: Ring radii, Ks: Coupling coefficients, .a and .b are add/drop 
filter coupling coefficients  
 
When a Gaussian pulse is input and propagated within a fiber ring resonator, the resonant output is 
formed, thus, the normalized output of the light field is the ratio between the output and input fields 
( )(tEout  and )(tEin ) in each roundtrip, which can be expressed as [13] 
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Equation (3) indicates that a ring resonator in the particular case is very similar to a Fabry-Perot cavity, 
which has an input and output mirror with a field reflectivity, (1-N ), and a fully reflecting mirror.k is the 
coupling coefficient, andҏ  2/exp Lx D represents a roundtrip loss coefficient,   kLnI  and 
P
A
nkL
eff
NL )( 2 I   are the linear and nonlinear phase shifts, OS / k  is the wave propagation number in a 
vacuum. Where L and D are a waveguide length and linear absorption coefficient, respectively.  In this 
work, the iterative method is introduced to obtain the results as shown in equation (4), similarly, when the 
output field is connected and input into the other ring resonators. 
The input optical field as shown in equation (1), i.e. a Gaussian pulse, is input into a nonlinear 
microring resonator. By using the appropriate parameters, the chaotic signal is obtained by using equation 
(3). To retrieve the signals from the chaotic noise, we propose to use the add/drop device with the 
appropriate parameters. This is given in details as followings. The optical outputs of a ring resonator 
add/drop filter can be given by the equations (5) and (6).  
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where Et and Ed represents the optical fields of the throughput and drop ports respectively. The 
transmitted output can be controlled and obtained by choosing the suitable coupling ratio of the ring 
resonator, which is well derived and described by reference [14].  Where effknE   represents the 
propagation constant, effn  is the effective refractive index of the waveguide, and the circumference of the 
ring is 2 L RS , here R  is the radius of the ring.   In the following, new parameters will be used for 
simplification, where  LI E  is the phase constant. The chaotic noise cancellation can be managed by 
using the specific parameters of the add/drop device, which the required signals at the specific 
wavelength band can be filtered and retrieved. Ʉ1and Ʉ2 are coupling coefficient of add/drop filters, 
OS /2 nk  is the wave propagation number for in a vacuum, and the waveguide (ring resonator) loss is     
D = 0.5 dBmm-1. The fractional coupler intensity loss is J = 0.1. In the case of add/drop device is linear 
device. 
 
3. Result and Discussion 
 
Fig. 2. Show the output of ring resonator system with center wavelength is 1.5μm 
 
In Fig. 2 show the result of the rings and add/drop device which input signal is Gaussian pulse 5 W in 
Fig. 2(a). The output of first ring (R1) is chaotic signal and cancellation chaotic signal by the second (R2) 
and the third ring (R3). The parameters of ring radii are 15μm, 10 μm and 5 μm for R1-R3 show Fig. 2(b-
d) and the couple coefficient of the rings are 0.5, 0.7 and 0.7. The center wavelength is 0.6 μm in Fig. 2(e) 
and Fig. 2(g) show the output signal of through put port and drop port by ring radii of add/drop is 
50μm.The Fig. 2(f) and Fig. 2(h) show the exchange spatial mode to frequency domain of through put 
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port and drop port at the frequency between 187-214 THz and the full width of half maximum: FWHM is 
0.010 THz and the band width: BW is 0.300 THz  show in Fig. 3(a-b)  and the parameter of add/drop 
device couple coefficient are 0.3 (țd1 and țd2).  
 
 
Fig. 3. Show expansion the output of Thought port and Drop port frequency domain 
 
 
 
Fig. 4. Shows the output signal of DWDM to optical THz is high frequency carrier system 
 
In Fig. 4 show the result of the rings and add/drop device which input signal is Gaussian pulse 5 W in 
Fig. 4(a). The output of first ring (R1) is chaotic signal and cancellation chaotic signal by the second (R2) 
and the third ring (R3). The parameters of ring radii are 15μm, 10 μm and 5 μm for R1-R3 show Fig. 4(b-
d) and the couple coefficient of the rings are 0.5, 0.7 and 0.7. The center wavelength is 0.6 μm in Fig. 4(e) 
and Fig. 4(g) show the output signal of through put port and drop port by ring radii of add/drop is 
50μm.The Fig. 4(f) and Fig. 4(h) show the exchange spatial mode to frequency domain of through put 
port and drop port at the frequency between 200.1-201.9 THz and bandwidth (BW) is 0.19 THz. The 
parameter of add/drop device couple coefficient are 0.3 (țd1 and țd2).  
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4. Optical Wireless  Security 

 
 
Fig.5. A system of radio optical wireless security via a wavelength router, where QP: Quantum Processor, Rj : ring radii, Ȝi : output 
wavelength, țj , țji are coupling coefficients 
 
In Fig. 5 show the radio optical wireless security via a wavelength router and can be choose the output 
signal to drop port or thought  put  port, which  the admitter can be control and randomly  the output 
signal  by add/drop multiplexer  device. 
 
5. Concussion  
 
We present a new technique generator carrier THz frequency for router optical communication in 
optical waveguide and very simple connection and technique on a continues variable high frequency
router (THz) for multi-user  super dense wavelength  division multiplexing  (SDWDM) of distribution 
network in near future the security data in micro device and standalone device security, we can fabricate 
the microring and micro polarize beam splitter (μ-PBS) on waveguide [7] we can generation high 
frequency  by micro ring resonator system and single device on chip [11]  An add/drop filters that are in 
the parts can be used to form transmitter (TN)  and receiver (RN) states in the link and wireless 
communication for high frequency, respectively. In application, the embedded system within the 
computer processing unit is available for quantum computer to increase the channel high capacity and 
high security.  
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